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(54) Capping apparatus 

(57) A capping apparatus includes a capping head 
3 which is provided with a rotatable spindle. A plurality 
of permanent magnets 51 are embedded around the en- 
tire outer periphery at the upper end of the spindfe, with 
adjacent permanent magnets 51 presenting magnetic 
poles of different polarities. An arcuate rotation imparl- 
ing member 53 is fixedly mounted and includes a plu- 
rality of permanent ntagnets 55 whk;h are disposed 
along a locus of travel of the permanent magnets 51 on 
the capping head 3, with adjacent permanent magnets 
55 presenting magnetic poles of different polarities. As 
the capping head 3 moves through a threadable engag- 
ing zone C in a direction indicated by an arrow, coactbn 
between the permanent magnets 51 and 55 causes the 
capping head 3 to rotate cbckwise, thereby causing a 
cap 1 2 to be threadably engaged with a container 4. The 
permanent magnets 51 and 55 form together a drive 
source which is free from a sliding movement, thus pre- 
venting a occurrence of abraded powder and avoiding 
a contamination of the environment of a working area. 
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Description 

The invention relates to an bnprovement of a cap- 
ping apparatus which attaches a ca^ around a mouth 
located at the top end of a container. 

A capping apparatus is known in the art which com- 
prises a rotatable body disposed in a rotatable nnanner, 
a plurality of capping heads disposed around the cir- 
cumference of the rotatable body in spaced apart rela- 
tionship from each other, each of the capping heads de- 
tachably carrying a cap to cause It to be threadably en- 
gaged around a mouth located at the top end of a con- 
tainer, each capping head comprises a holder carrying 
the capping head a spindle rotatabiy mounted in a hous- 
ing and connected to the holder, and a drive source for 
driving the spindle for rotation. 

In a conventional capping apparatus as mentioned 
above, the capping heads are disposed above contain- 
ers, and the drive source employs a mechanical ar- 
rangement including a sun gear and a motor. A draw- 
back is pointed out with this arrangement in that abraded 
powder of minimal size is produced in the rotary portions 
of the sun gear and the motor which are conventionally 
disposed above containers to cause a contamination of 
a working area where the capping apparatus is located. 

In view of the foregoing, in accordance with the in- 
vention, there is provided a capping apparatus compris- 
ing a capping head disposed in a rotatable manner, and 
a rotation imparting member for causing a rotation of the 
capping head and carrying a plurality of magnets M1 
which are oriented such that alternate magnetic poles 
are of opposite polarities. The capping head comprises 
a holder which carries a cap in a detachable manner, a 
spindle disposed In a rotatable manner and connected 
with the holder, and a plurality of magnets M2 mounted 
along the circumference of the spindle and integrally 
therewith, the magnets M2 being oriented such that al- 
ternate magnetic poles thereof are of opposite polari- 
ties. A relative movement between the capping head 
and the rotation imparting member is effective to cause 
the spindie to rotate under the influence of the magnets 
Ml , M2, thereby threadably engaging a cap with a con- 
tainer. 

With the described construction, the combination of 
the magnets Ml and M2 acts as a drive source for caus- 
ing the spindle to rotate, and sincie there is no sliding 
movement between the nnagnets Ml and M2, they can- 
not produce any abraded powder. Consequently, any 
contamination of a working area in which the capping 
apparatus is disposed, as caused by the presence of a 
drive source, can be prevented in a favorable manner. 

Above and other objects, features and advantages 
of the invention will become apparent from the following 
description of several embodiments thereof with refer- 
ence to the drawings.by way of example only. 

In the drawings: 

Fig. 1 shows a schematic disposition of an embod- 



iment of the invention; 

Fig. 2 is a cross section taken along the line II - II 
shown in Fig. 1 ; 

Fig. 3 is an enlarged view of a pertinent sectbn 
s shown in Fig. 2; 

Fig. 4 is a cross section taken atong the line IV-IV 
shown in Fig. 3; 

Fig. 5 is a plan view showing the dispositbn in the 
circumferential direction of the pertinent section 
10 shown in Fig. 3; 

Fig. 6 is a plan view of a pertinent section shown in 
Fig. 2; 

Fig. 7 is a front view of another embodiment of the 
invention; 

15 Fig. 8 is a plan view of the embodiment shown in 
Fig. 7; and 

Fig. 9 is a right-hand side elevation of the embodi- 
ment shown in Fig. 7. 

Referring to the drawings, Figs. 1 and 2 show a cap- 
ping apparatus 1 of rotary type, which includes a rotat- 
able body 2 which is driven for continuous rotation in the 
clockwise direction. 

Around the outer periphery of the rotatable body 2, 
there are disposed a plurality of capping heads 3 which 
are spaced apart at an equal inten/al in the circumfer- 
ential directbn, and a receptacle 6 on which a container 
4 is placed is disposed below each of the capping heads 
3. Clamp means 5 which grips the barrel of the container 
4 is disposed below each capping head 3. 

As shown in Fig. 1 , a feed star-wheel 7 and a dis- 
charge star-wheel 8 are disposed adjacent to the rotat- 
able body 2, and a rotary cap feeder 11 which is known 
in the art is disposed intermediate between the both 
wheels 7, B. 

Before describing the construction of the capping 
apparatus 1 in detail, the operation of the capping ap- 
paratus 1 in summary will be described. Inltaliy. as the 
rotatable body 2 rotates in the clockwise direction, a cap 
12 is sequentially fed to a position below each capping 
head 3 from the cap feeder 11 at a cap feeding kxation 
A (see Fig. 2). At the cap feeding kx:atbn A, each cap- 
ping head 3 holds the cap 1 2 fed from the cap feeder 1 1 
in the sequential manner. 

When the capping head 3 which holds the cap 12 
moves to a container feed position B during the rotation 
of the rotatable body 2, a container 4 is fed onto the re- 
ceptacle 6 which is disposed below each capping head 
3 which hokJs the cap 1 2 from the feed star^eel 7. It 
is to be noted that the container 4 is filled with a liquid 
at an upstream step in the process. The container 4 
placed on the receptacle 6 is engaged by a pair of stop 
members 21 , 22, to be described later, whch engage 
the neck and the barrel of the container, and has Its bar- 
rel also gripped by the clamp means 5. In this manner, 
the container 4 is positioned directly below the cap 12 
which is hekj by the capping head 3. 

During the continued rotation of the rotatable body 
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2, the container 4 on the receptacle 6 and the capping 
head 3 which is located above the container and hoiding 
the cap 1 2 move into a threadabte engaging zone C 
where each capping head 3 moves down, and because 
the capping head 3 which holds the cap 12 is itself ro- 
tated in the clockwise direction, the cap 12 which is held 
by a holder 3A Is threadably engaged around a mouth 
located at the top end of the container 4. 

When the container 4 to which the cap 1 2 has been 
attached in the threadable engaging zone C during the 
rotation of the rotatable body 2 passes through the zone 
C, the capping head 3 rises and returns upward to a 
higher elevation than the top end of the container 4. 

As the container 4 to which the cap 12 has been 
attached is transferred in the downstream direction to a 
discharge location D by the rotation of the rotatable body 
2. the^ontainer 4 Is released from the grip by the clamp 
means 5, and is conveyed by the discharge star-wheel 
8 from the receptacle 6 to the outside of the rotatable 
body 2. 

The construction of varbus parts of the capping ap- 
paratus 1 will now be described in detail. Referring to 
Fig. 2, the capping apparatus 1 includes a cylindrical 
member 13, which is secured in vertically upright posi- 
tion on an anchorage frame, not shown, disposed below 
the cylindrical member 13. The cylindrical member 13 
is provided with a pair of disk-shaped supports 1 3A, 1 3B 
at given elevations around its outer periphery. 

On the other hand, the rotatable body 2 includes a 
cylinder 2 A which represents the center of rotation, a 
disk-shaped support 2B which is connected to the outer 
periphery of the cylinder 2A In an upper region, and an- 
other disk-shaped support 2C connected to the cylinder 
2A at a lower elevation than the support 2B. The cylinder 
2A of the rotatable body 2 is rotatably joumalled in the 
cylindrical member 1 3 by a pair of upper and lower bear- 
ings 15 (only upper one being shown). 

The upper surface of the support 2C of the rotatable 
body 2 in a region toward the outer periphery is used as 
the receptacle 6, and the upper end of a cylindrical cover 
1 4 is connected.to the outer peripheral edge of the sup- 
port 2C, thus surrounding various parts which are dis- 
posed below the support 20. 

Tubular guides 16 are mounted in vertically upright 
position on the support 2C at an equal spacing circum- 
ferentlally, and the outer periphery of these tubular 
guides 16 at their upper ends engages notches 28' 
formed in the support 28. A pipe 17 associated with the 
capping head 3 to be described later siidably extends 
through each tubular guide 16. 

A first stop member 21 is mounted on the outer pe- 
riphery of the tubular gukJe 1 6 at a kjcation slightly below 
the support 2B and is directed outwardly Similarly, a 
second stop member 22 is mounted at a location which 
is below the first stop member 21 . Outer extremities of 
the both stop members 21 , 22 are shaped to be concave 
in conformrty to the shape of the container. Accordingly, 
when the container 4 is supplied to the receptacle 6. the 



neck of the container 4 is engaged by the concave por- 
tion at the extremity of the first stop member 21 . and the 
barrel of the container 4 is engaged by the concave por- 
tion at the extremity of the second stop member 22, thus 

5 positioning the container 4 on the receptacle 6. The 
clamp means 5 grips the barrel of the container 4 to pre- 
vent a displacement of the positioned container 4. 

The clamp means 5 includes a pair of clamp mem- 
bers 23 which grip the container 4, and a pair of left and 

to right rotary shafts 1 8 having the clamp members 23 con- 
nected to their upper ends. It is to be noted that in Fig. 
2, only one of the clamp members 23 of each pair is 
visible. 

Each rotary shaft 1 8 extends through the second 

15 stop member 22 and the support 2C, and is supported 
at the given locations of these members to be rotatable. 
Gears 24 of a small diameter are mounted on the left 
and the right rotary shaft 1 8, and adjacent gears 24 
mesh each other. In this manner, the clamp members 

20 23 connected to respective rotary shatts 1 8 are allowed 
to be opened or closed in synchronism with each other. 

An annular member 25 in the form of a circle Is dis- 
posed below the support 1 3A which represents the sta- 
tionary part, and the lower portion of each rotary shaft 

2S 18 extends through the annular member 25 toward its 
outer periphery. 

The annular member 25 contains a tubular bearing 
or the like which allows each rotary shaft 18 to be rotat- 
able. A given spacing is maintained between the annular 

30 member 25 and the stationary support 1 3A. In th is man- 
ner, the annular member 25 is connected to the support 
2C of the rotatable body 2 through the respective rotary 
shafts 18, and thus rotates together with the rotatable 
body 2. In order to assure a smooth rotation of the an - 

35 nular member 25, a bearing 26 is interposed between 
the inner periphery of the annular member 25 and the 
stationary tubular member 13. 

A cam follower 27 is rotatably mounted on the bot- 
tom end of one of the rotary shafts 18 of the pair through 

40 a bracket. An annular cam member 28 is nx)unted on 
the stationary support 138 toward its outer periphery, 
and has a cam surface with which the cam follower 27 
is disposed in rolling engagement 

In this manner, each clamp means 5 used in the 

45 present embodiment comprises the pair of left and right 
clamp members 23, the pair of .rotary shafts 18 connect- 
ed thereto, the cam follower 27 and the cam member 28. 

When the rotatable body 2 rotates clockwise, in an 
angular region whfch extends from a positwn slightly 

50 passed the container feeding location 8 and to a position 
slightly short of the discharge locatbn D, the cam mem- 
ber 28 causes each pair of clamp members 23 of the 
respective clamp means 5 to be ctosed, thus gripping 
the barrel of the container 4 placed on the receptacle 6 

55 by the pair of clamp members 23 (see Fig. 2). By con- 
trast, in an angular regbn from the discharge locatbn D 
to the container feed location 8 during the rotation of the 
rotatable body 2, the cam member 28 albws the respec- 
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tive clamp members 23 to be opened, whereby the con- 
tainer 4 can be discharged from the receptacle 6 to the 
outside of the rotatable body at the discharge location 
D. The barrel of the container 4 which is supplied to the 
receptacle 5 at the container feed location B is inserted 
between the pair of clamp members 23. 

In the present embodiment, the magnetic force is 
used as a drive source which causes each capping head 
3 to rotate in order to prevent abraded powder from be- 
ing produced from the drive source comprising the cap- 
ping head. 

Specifically, referring to Figs. 2 and 3. the capping 
head 3 comprises a stepped cylindrical housing 31 , a 
pipe 17 having one end 17a which extends horizontally 
connected to the housing 31 , and a spindle 32 which is 
rotatably carried by the housing 31 . The holder 3A which 
detachably holds a cap 12 is connected to the bottom 
end of the spindle 32. 

The lower end 1 7b of the pipe 1 7 has a cam follower 
33 rotatably mounted thereon, which is placed on a cam 
surface of an annular cam member 34 which is mounted 
on the stationary support 1 3A. 

The cam member 34 is designed to lower the entire 
capping head 3 to its down position where this elevation 
is maintained in an angular region of the resolving body 
2 during its rotation in the clockwise direction which ex- 
tends downstream from the cap feed location A and in- 
cluding the threadable engaging zone C. On the other 
hand, in the remaining angular regbn of the resolving 
body 2, the cam member 34 maintains the entire cap- 
ping head 3 at its up end position. At the cap feed loca- 
tion A where the capping head 3 assumes its down po- 
sition, the holder 3A holds the cap 1 2 while in the thread- 
able engaging zone C, the cap 12 held by the holder 3A 
of the capping head 3 is allowed to threadably engage 
around a mouth located at the top end of the container 
4. On the other hand, when the capping head 3 is locat- 
ed at its up end position, the holder 3A of the capping 
head 3 is maintained by a given amount above the 
mouth at the top end of the container 4 which is placed 
on the receptacle 6. A buffering spring 35 is disposed 
between the outer periphery of the pipe 17 at Its upper 
portion and the upper end of the tubular guide 16. 

As shown in Fig. 3, the housing 31 is formed with a 
radial through-hole 31a at an axially central location 
along the length thereof, and the end 1 7a of the pipe 1 7 
is connected to the housing 31 In surrounding relation- 
ship with the through-opening 31a while maintaining a 
hermetic seal, whereby the pipe 17 communicates with 
the internal space of the housing 31. 

On the other hand, the annular member 25 is 
formed with a through-opening 25a at each position 
which Is located below the lower erKi 17b of the pipe 17, 
and a connectbn pipe 36 of a small diameter has its 
lower end fitted into the upper end of the through-open- 
ing 25a. The upper end of the connection pipe 36 is sl- 
idably fitted into the bwer end 1 7b of the pipe 1 7 so that 
a hemnetic seal is maintained between the outer periph- 



ery of the pipe 36 and the inner periphery of the pipe 1 7. 
Individual through-holes 25a are formed in the an- 
. nular member 25 at locatbns which lie on a concentric 
circle, and a duct member 37 which is U-shaped in sec- 
5 tion is disposed below the concentric circle. The bottom 
of the duct member 37 is connected to the stationary 
support 1 3B through a bracket. In this manner, the upper 
inner and outer edges of the duct member 37 are held 
in close contact with the bottom surface of the annular 

10 member 25 at locations inside and outside the respec- 
tive through-openings 25a. Under this condition, the an- 
nular member 25 is disposed for sliding contact while 
maintaining a hermetic seal with respect to the upper 
edges of the duct member 37. The duct member 37 

15 convnunicates with a source of negative pressure, not 
shown, through a separate pipe 38. 

In this manner, a communication is established be- 
tween the internal space of the housing 31 and the 
source of negative pressure, not shown, in the present 

20 embodiment through the pipe 17, the connection pipe 
36, the respective through-holes 25a formed in the an- 
nular member 25. an annular space surrounded by a 
combination of the duct member 37 and the bottom sur- 
face of the annular member 25 and the pipe 38, thus 

2S normally introducing a negative pressure from the 
source into the internal space of the housing 31 . With 
this arrangement, if abraded powder of minimal size is 
produced by a rotating part within the housing 31 , such 
powder will be drawn by the negative pressure, thus pre- 

30 venting abraded powder of minimum size from being 
scattered outside the housing 31 . 

The spindle 32 Is intemalty holbw, and a pair of up- 
per and lower ball bearings 41 are disposed between 
the inner periphery of the housing 31 and the outer pe- 

3S riphery of the spindle 32 disposed within the housing 31 
at its upper and bwer ends. The ball bearings 41 allow 
the spindle 32 to be rotatable relative to the housing 31 
while maintaining the spindle 32 at a given elevation with 
respect to the housing 31. A radial through-hole is 

40 formed in the spindle 32, which is disposed within the 
housing 31 , at a given location, thereby providing a com- 
municatbn between the intemal space of the spindle 32 
and the Intemal space of the housing 31 . 

The lower end of the housing 31 has a reduced di- 

45 ameter as compared with an upper portion thereof, and 
the bwer portion of the spindle 32 extends through the 
bwer end of the housing 31 which has the reduced di- 
ameter. An annular clearance 42 is maintained between 
the inner peripheral surface of the housing 31 at its lower 

50 end and the outer peripheral surface of the spindle 32 
which is disposed therein. As mentioned above, the 
negative pressure is normally introduced into the hous- 
ing 31 , and accordingly, the atmosphere is drawn into 
the housing 31 through the clearance 42. 

55 The holder 3A at the lower end of the spindle 32 will 
now be described. Referring to Figs. 3 and 4, the holder 
3A includes a generally cup-shaped housing 43 in which 
a set of three engaging members 44 are disposed. A 



4 



BNSDOCia <EP ^0863l06A1J_> 



7 



EP 0 863 106 A1 



8 



support shaft 45 associated with the housing 43 extends 
through upper portions of the set of engaging mennbers 
44. whereby the engaging nnembers 44 are al towed to 
rock about the support shafts 45. An arcuate spring 46 
is attached to each engaging member 44 so as to sur- 5 
round a lower portion thereof for urging the tower portion 
of each engaging member 44 inward. 

With the described construction, when the holder 
3A whfch does not hold a cap 1 2 is towered, the cap 1 2 
which is disposed below it is allowed to be held by each io 
engaging member 44 since the spring 46 is forced open 
by the cap 12. On the other hand, when the holder 3A 
is rotated subsequently, and when the holder 3A is 
raised again after the cap 1 2 has been attached around 
a mouth located at the top end of the container 4, the 
cap holding action by the engaging members 44 is ter- 
minated becausedf a reduced force of friction acting be- 
tween the engaging members 44 and the cap 12. 

As shown in Fig. 3, the Inner portion of the housing 
43 of the holder 3A communicates with the internal 20 
space of the spindle 32, and accordingly, when the neg- 
ative pressure is introduced into the housing 31 of the 
capping head 3, the atmosphere is drawn through an 
opening located at the lower end of the housing 43 of 
the holder 3A to be drawn into the pipe 17 through the 25 
internal space of the spindle 32 and through the internal 
space of the housing 31 . 

The upper end of the spindle 32 extends through 
the housing 31 and projects above it. and a generally 
cup-shaped support member 47 is connected to the top 30 
end of the spindle 32. At its bottom, the support member 
47 is formed with a downwardly depending inner tubular 
portion 47a and an outer tubular portion 47b, the inner 
tubular portton 47a being fitted around the outer periph- 
ery of the spindle 32 at its top end while being simulta- 3$ 
neously inserted into the housing 31. The upper end of 
the housing 31 has an outer periphery 31b which ex- 
tends slightly radially outward to define a flange. The 
outer periphery 31 b at the upper end and the outer pe- 
riphery located adjacent to and below it are surrounded 40 
by the outer tubular portion 47b and the inner tubular 
portion 47a of the support rhember 47 as well as a 
boundary region therebetween. With this constructton, 
an annular clearance 48 is fomied between the inner 
periphery of the housing 31 at its upper end and its ad- 45 
jacent lower portion on one hand and the inner tubular 
portton 47a and the outer tubular portion 47b of the sup- 
port member 47 which are disposed opposite to the just 
mentioned inner periphery as well as a boundary region 
therebetween on the other hand. By forming the outer so 
periphery 31 b at the upper end of the housing 31 In the 
form of a flange, the clearance 48 is substantially in a 
labyrinth configuratton. Since the negative pressure is 
introduced into the housing 31 , the atmosphere can be 
drawn into the housing 31 through the clearance 48. ss 

Referring to Figs. 3 and 5, a plurality of arcuate per- 
manent magnets 51 , which are eight in number, are em- 
bedded in the entire outer periphery at the upper end of 



the support member 47. As shown in Fig. 5. the perma- 
nent magnets 51 are oriented such that permanent mag- 
nets which are adjacent to each other present magnetic 
poles of different polarities. 

A positioning permanent magnet 52 is supported on 
the upper end of a bracket connected to the housing 31 
at a locatton adjacent to and outward of the support 
member 47 carrying the permanent magnets 51. The 
permanent magnet 52 may present a magnetic pole, for 
example, N-pole. 

Referring to Figs. 2 to 6. an arcuate rotation impart- 
ing member 53 is disposed across the entire threadable 
engaging zone C. As shown in Fig. 2, a support shaft 

54 which is fixedly mounted on the anchorage frame, 
not shown, extends through the cylinder 2A of the rotat- 
able body 2, and the rotation imparting member 53 is 
connected to the upper end of the support shaft 54 
through a bracket. The rotation imparting member 53 is 
supported in a horizontal position and is located inside 
and adjacent to a locus of travel of the support member 
47 carrying the permanent magnets 51. A plurality of 
permanent magnets 55 are disposed in the outer edge 
of the rotation imparting member 53, in a row adjacent 
to each other along the locus of travel of the support 
member 47. The permanent magnets 55 are also orient- 
ed such that adjacent permanent magnet present mag- 
netic poles of opposite polarities. 

As a result of the construction mentioned above, in 
the present embodiment, as the capping head 3 moves 
through the threadable engaging zone C, the magnetic 
force from the permanent magnet on the capping head 
3 and the magnetic force from the permanent magnet 

55 on the stationary part coact each other to cause the 
capping head 3 to rotate clockwise in the threadable en- 
gaging zone C. as illustrated in Fig. 6. 

As mentioned previously, the positioning pemria- 
nent magnet 52 is disposed adjacent to the capping 
head 3. When the capping head 3 is located upstream 
of the threadable engaging zone C, the positioning per- 
manent magnet 52 and one of the permanent magnets 
51 on the support member 47 attract each other to de- 
termine an angular position assumed before the cap- 
ping head 3 rotates about its own axis. This assures that 
the capping head 3 never fails to rotate clockwise when 
it moves through the threadable engaging zone C. 

In the present embodiment, the plurality of perma- 
nent magnets 55 on the stationary part and the perma- 
nent magnets 51 on the spindle 32 of the capping head 
3 form together a drive source which causes the spindle 
32 to rotate. 

The described arrangement assures that as the 
capping head 3 having a cap 12 held by the holder 3A 
moves through the threadable engaging zone C, the 
spindle 32 rotates clockwise and the cam member 33 
causes the capping head 3 itself to be lowered, whereby 
the cap 1 2 held by the hotoer 3A is brought into thread- 
able engagement around a mouth tocated at the top end 
of the container 4. 
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It will be noted that the drive source which is used 
in the present embodiment to rotate the spindle 32 does 
not have parts which undergo a relative rotation to cause 
an attrition. Hence, there is no occurrence of abraded 
powder of minimal size produced by a drive source used 
for the capping head 3, and thus there is no likelihood 
that a working area in which the capping apparatus 1 is 
disposed may be contaminated by such abraded pow- 
der. 

In addition, in the present embodiment, an arrange- 
ment is provided such that a negative pressure is nor- 
mally introduced into the housing 31. thus allowing the 
atmosphere to be drawn into the housing 31 through 
clearances 48, 42 defined at the upper and the bwer 
end of the housing 31 and through an opening formed 
in the bottom of the holder 3A. The atmosphere which 
is drawn into the housing 31 is externally discharged 
through the pipe 17 mentioned above. By drawing the 
atmosphere into the holder 3A and the housing 31 by 
means of the negative pressure, if abraded powder of 
minimal size is produced by frictional parts within the 
holder 3A and the housing 31 , such abraded powder is 
prevented from being scattered externally through the 
bottom opening in the holder 3A or the openings at the 
upper and the lower end of the housing 31 . In this man- 
ner, a contaminatbn of a working area in which the cap- 
ping apparatus 1 is disposed by the presence of abrad- 
ed powder can be prevented in a favorable manner. 

In the present embodiment, the magnets are used 
to act as a drive source for the capping head 3. thus 
preventing the occurrence of abraded powder from the 
drive source. In this manner, the operational environ- 
ment of the capping apparatus 1 can be maintained in 
a good condition as compared with the prior art. If abrad- 
ed powder of minimal size is produced within the cap- 
ping head 3, the good working environment can be 
maintained by introducing a negative pressure into the 
housing 31 to draw such abraded powder. 

Second Embodiment 

Figs. 7 to 9 show a second embodiment of the in- 
vention. While the first embodiment illustrated the appli- 
cation of the inventran to a rotary capping apparatus 1 
in which the capping head 3 rotate together with the ro- 
tatable body 2, the second embodiment illustrates the 
application of the invention to a capping apparatus 101 
of so-called line type. 

Specifically, in the second embodiment, a pair of 
threaded shafts 171, 172 are rotatably mounted on a 
frame 1 70 in vertically upright pos'itk)n with a given spac- 
ing therebetween. Five capping heads 103 are nrxsunted 
on a plate-shaped elevator member 173 at an equal 
spacing in a linear array lengthwise thereof. A pair of nut 
members 174 connected to the elevator member 173 
are threadably engaged with the threaded shafts 171, 
172. The threaded shafts 171, 172 are mechanically 
coupled to a motor 175 mounted on the frame 170. By 



energizing the motor 175 for rotatbn in either forward 
or reverse direction, the elevator member 173 and the 
capping heads 103 mounted thereon can be elevated 
through a given stroke. 
5 The construction of each capping head 1 03 remains 
the same as that shown in Fig. 3, and hence wilt not be 
specifically described. However, each capping head 
103 is rotatably mounted on the elevator member 173 
with its holder 103A directed downward. In Figs. 7 to 9, 
TO each capping head 103 is shown in simplified form, but 
it should be understood that a plurality of permanent 
magnets 151 which present alternately magnetic poles 
of different polarities are mounted around the outer pe- 
riphery at the upper end of the spindle of each capping 

'5 head 1 03 and that a positioning permanent magnet 1 52 
is disposed adjacent thereto. 

A pair of belt pulleys are mounted on the upper sur- 
face of the elevator member 173, and an endless belt 
176 extends around these pulleys. It will be noted that 

^0 the endless belt 1 76 extends along the directbn in which 
the individual capping heads 1 03 are disposed and is 
driven by a nnotor 177 to run in a direction indicated by 
an arrow. A plurality of permanent magnets 1 55 present- 
ing alternately magnetic poles of opposite polarities are 

25 embedded in a given region of the belt 176. It will be 
noted that a conveyor 178 on which containers are 
placed to be conveyed in a direction indicated by an ar- 
row intermittently as well as grippers (not shown) are 
disposed below the locations of respective capping 

30 heads 103. 

In the second embodiment constructed in the man- 
ner mentraned above, the drive motor 177 causes the 
belt 1 76 to run in the direction of the arrow, whereby the 
magnetic force from the permanent magnets 155 

55 mounted on the belt 176 and the magnetic force from 
the permanent magnets 151 on the capping heads 103 
coact each other to rotate the spindle associated with 
each capping head 103 to rotate in the given direction. 
In this manner, a cap which is fed from a cap feeder, not 

40 shown, and which is held by a holder 103A of the cap- 
ping head can be threadably engaged around a mouth 
located at the top end of a container. The second em- 
bodiment achieves the similar functioning and advan- 
■ tage as achieved by the first embodiment. It should be 

46 noted that parts corresponding to those shown in the 
first embodiment are designated by like reference nu- 
merals and characters in the second embodiment, to 
which 100 is added. 

In the first embodiment mentbned above, the rota- . 

so tion imparting member 53 on which the penmanent mag- 
nets 55 are disposed is kx:ated inwardly of the locus of 
travel of the capping heads 3. but it should be under- 
stood that where the rotatable body 2 is rotated counter- 
clockwise, the rotation imparting member 53 is located 

ss outwardly of the locus of travel of the capping heads 3. 
While the invention has been disclosed above in 
connection with several embodiments thereof, it should 
be understood that a number of changes, modifications 
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and substitutions therein are possible without departing 
from the spirit and the scope of the invention defined by 
the appended claims. 

Claims 

1 . A capping apparatus comprising a capping head (3) 
disposed in a rotatable manner, and a rotation im- 
parting member (53) for causing the capping head 
to rotate, characterised by the rotation imparting 
member including a plurality of magnets Ml (51) 
which are arranged to present alternate magnetic 
poles of opposite polarities, the capping head in- 
cluding a holder (3A) detachably holding a cap, a 
spindle (32) connected to the holder (3A) and dis- 
posed in a rotatable manner, and a plurality of mag- 
nets M2 (55) disposed integrally with and along the 
circumference of the spindle (32) and presenting al- 
ternate magnetic poles of opposite polarities, a rel- 
ative movement between the capping head (3) and 
the rotation imparting member (53) being effective 
to cause the spindle (32) to be rotated by the coop- 
eration between the magnets M1 and M2 to thread- 
ably engage the cap with the container. 

2. A capping apparatus according to claim 1 in which 
a plurality of said capping heads (3) are disposed 
at a plurality of locations along the circumference of 
a rotatable body (2) which is disposed to be rotata- 
ble, the rotation imparting member (53) being fixed- 
ly mounted along a locus of travel of the capping 
heads as the rotatable body is rotated. 

3. A capping apparatus according to claim 1 in which 
the capping head (3) is disposed in the rotatable 
manner at a given location while the rotation impart- 
ing member (53) Is disposed to be nrx^vable In the 
tangent'Bl direction thereof. 

4. A capping apparatus according to one of claims 1 
to 3. further comprising positioning means for posi- 
tioning the nnagnets M2 on the spindle before the 
spindle Is rotated by the cooperation between the 
magnets Ml and M2. 

5. A capping apparatus according to claim 4 in which 
the positioning means comprises a magnet M3 (52) 
disposed at a given location. 

6. A capping apparatus according to one of claims 1 
to 3 in which the capping head includes a housing 
(31 ) which rotatably supports the spindle (32), an 
arrangement being provided such that a negative 
pressure is applied to the internal space of the hold- 
er and to the internal space of the housing to draw 
the atmosphere into the respective internal spaces. 



7. A capping apparatus according to claim 6 in which 
the spindle (37) extends through the housing (31) 
and is rotatably journalled. clearances (48. 47) be- 
ing defined between the inner periphery of the hous- 
5 ing at its upper and lower ends and the outer pe- 
riphery of the spindle at its upper and lower ends to 
draw the atmosphere into the housing. 
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